Abstract
Introduction
Fan common mechanical faults in rotor imbalance, rotor misalignment, bearing looseness and rub impact, the fault diagnosis method can be divided into diagnostic information acquisition, fault feature extraction, fault diagnosis and state recognition of three steps. Vibration signal and fault fan generated in the rotation process of the type, extent, site has the close relation, including equipment state information rich, through collecting vibration signals to obtain diagnostic information for fault monitoring and diagnosis is currently the most widely used method [1] [2] .
Because the fan vibration signal contains rich information on the operation of the equipment, the analysis for fault diagnosis has become the mainstream. Methods of analysis are mainly concentrated in the Fast Fourier Transform, Fourier Transform, neural network, but they are a way of vibration signal analysis. The current main ventilator monitoring system often install multichannel sensor acquisition of fan vibration signal, a big challenge for fault diagnosis process multi-channel vibration signals. The wavelet transform is a new time-frequency analysis method [3] after Fourier Transform, it has higher frequency resolution in the low frequency part and the low time resolution, high in high frequency part of the time resolution and low frequency resolution, wavelet analysis has not only mathematics connotation, but also has important application value.
Wavelet analysis in fault diagnosis applications has just started, many scholars at home and abroad have begun to study [4] [5] in this area. The domestic and foreign scholars have conducted in-depth research on theory, method and technology of fault diagnosis, the development of the theory and method of fuzzy expert system and neural network and so on many kinds of diagnosis model, grey theory, based on pattern recognition. The neural
FFT Transform and Wavelet Transform
There are many treatment methods and tools in signal analysis field, one of the most commonly used is the FFT analysis, and the Fast Fourier Transform (FFT) is the calculation of the Discrete Fourier Transform (DFT) fast algorithm. The basic idea of FFT is a large size DFT decomposed into a plurality of small points of DFT, so as to reduce the amount of calculation [7] . For most of the signal, the FFT analysis is very important, because the frequency components of the signal are very important. The FFT analysis also has its shortcomings, it will be in the time domain signal into frequency domain signal, the time domain information is lost. Through this kind of transformation can not know the exact time of the incident, if the information does not change over a period of time is fixed signal, its shortcomings are particularly prominent. While most signal contains trend of mutation, events start and end features, these features are usually the most important information signal contained, and FFT analysis in the detection of them is helpless.
Wavelet transform from basis function point of view, draw a shift of window function characteristics of the triangle base and short Fourier Transform the Fourier Transform the formation of shocks, basis functions, the realization of signal attenuation; by changing the basis function of the scale factor and displacement factor of time-frequency analysis, is considered a major breakthrough in the tools and methods in recent years, show bright prospects for the analysis of non-stationary signal.
Wavelet transform based wavelet function can be chosen in the following forms
where a , b are constants and when a> 0 signal given square integrable x(t) , 
From (2) and (3)  as the inner product will also reflect local properties () X  at the center frequency, so as to realize the frequency domain localization properties of good. Therefore, the wavelet transform in the signal analysis has the following characteristics, when a is smaller, the time domain of () xt observation range narrowed, but the () xt in the frequency domain observation range is widened, the center frequency and the observed shift to high frequency; on the contrary, when a becomes larger, the () xt timedomain observation range is widened, frequency range on the narrow, center frequency and analysis of moving to the lower frequency. Its outstanding advantages are that the high-frequency range high time resolution in the low frequency range, high frequency resolution. The ability of localization so in both time domain and frequency domain are. Therefore, the wavelet transform in the signal analysis has the following characteristics, when a is smaller, the time domain of observation range narrowed, but the in the frequency domain observation range is widened, the center frequency and the observed shift to high frequency; on the contrary, when a becomes larger, the time-domain observation range is widened, frequency range on the narrow, center frequency and analysis of moving to the lower frequency. Its outstanding advantages are that the highfrequency range high time resolution in the low frequency range, high frequency resolution. The ability of localization so in both time domain and frequency domain are.
Wavelet analysis to make up for the lack of FFT analysis, the multi-scale wavelet analysis and FFT analysis are combined for fan, fault detection, can receive the good effect.
Wavelet Decomposition and Wavelet Packet Decomposition Principle
Wavelet decomposition is popular to say that the digital signal is decomposed into the superposition of a family of wavelet function, this decomposition can make people in particular time-frequency signal analysis within the range of details. The wavelet function choice functions are displayed [9] 
In the formula, 0,0 () at  representation of () ftthe DC component, the zero order wavelet only () t  , two level wavelet from (2 ) t  and (2 1) t   two shift the wavelet stacking composition, and so on. The expression in the wavelet decomposition (6), each level of wavelet signal represents the components of different frequency doubling period, all the band just disjoint throughout the frequency axis, so wavelet decomposition can achieve frequency local analysis [10] . On the other hand, because of all the wavelet for a plurality of shift wavelet weighted sums, coefficients of each shift wavelet and reflects the signals of the corresponding frequency band information in each time, namely realizes the local analysis in time domain.
Signal analysis, the main features of the concerns may only reflect on one or several packages, according to the signal frequency band needs analysis, the proper selection of different sized packets to recover the original signal part, extract the characteristic, technology in fault diagnosis is very useful.
Multi Scale Wavelet Analysis
Multi scale wavelet analysis is one of the important concept in wavelet analysis, multiscale it from function space point of view to study the function or signal representation. Multi scale analysis is the role of the signal is decomposed into different spatial part [11] . In addition, it also provides a uniform framework to construct wavelet, but also provides a digital signal decomposition and reconstruction of the fast algorithm.
Assume that the space of 
The formula (10) is known as Discrete detail.
The multi-scale wavelet decomposition is finished, can be achieved on each frequency band decomposition coefficient layer reconstruction, get the signal corresponding to band. Process of wavelet multi-scale analysis is the process of stripping the band, is the signal wavelet decomposition can be several times, the received signal component at each frequency band, so as to realize the separation of signal characteristics, then each component for processing, according to the characteristics of different frequency band signal, extracting one or several characteristic quantities to characterize the component signal [12] .
Wavelet Frequency Analysis Technique
Application of multi resolution analysis and wavelet packet analysis technology, can make signal is decomposed into different frequency bands, signal to the frequency band analysis, called the frequency analysis technique [13] . Usually, a user can according to the signal frequency range of interest, the signal is decomposed in a certain scale, so as to extract the corresponding frequency band information. On the other hand, it can also through the statistical analysis of the signal in each frequency band, to form a feature vector to reflect the feature of the signal, if the analysis of signal energy in each frequency band, is known as the frequency band energy analysis.
Fourier analysis can also be used as the frequency band energy spectrum analysis, structure feature vectors of different fault that, in practical diagnosis has been successful. However, the statistical Fourier analysis only on the signal sinusoidal components, the actual diagnosis signals often contain non-stationary components, strictly speaking these signals cannot be described by a sine signal, even if the description of energy said don't face. Application of wavelet for signal analysis, it can describe the non-stationary components in the signal. Especially using the wavelet packet analysis technology, can put the signal decomposition in arbitrary precise frequency, energy statistics in these frequency bands, to form a feature vector, more reasonable.
() fxof the wavelet transform is
The relation of (14) and (15) 
From type to type, the wavelet transform coefficients , jk C has the energy dimension, therefore can be used for energy analysis.
Conclusion
Fan fault diagnosis test can be used fan experimental platform, vibration sensor, amplifier, data acquisition system. The vibration sensor to obtain fault signal and amplified by the amplifier, and finally sent to the data acquisition card, and then by the acquisition system to achieve fault signal acquisition and preservation. Then the vibration signal of the fault under the acquisition of wavelet decomposition. After the wavelet details part separated, containing the fault characteristics, characteristics and can further reflect the detailed fault.
Wavelet packet decomposition based on high, low-frequency signals at the same time the equidistant decomposition, realizes the analysis of frequency domain localization can not carry out the analysis of traditional signal, signal reconstruction by selecting the appropriate frequency, can extract the characteristics of signal, to realize the recognition of different fault. Application of wavelet packet decomposition can recognize different fault, shows the superiority of wavelet packet decomposition. Wavelet packet decomposition technology has been more and more widely used in fault diagnosis in fan.
Band wavelet decomposition technology has superiority analysis technology of greater than Fourier in nature. The wavelet energy is more comprehensive, is a true reflection of the actual. Using this technology, re acquisition of fan misalignment and unbalance fault feature vector. Through the multi-scale wavelet transform is applied to the fault diagnosis of fan, and combined with the Fast Fourier Transform, the two complement each other, and achieved good results in fault diagnosis, but also improve the accuracy of fault diagnosis.
